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im&m 1 1 

* m m -t h m n m m -t # ? *> o t . 

mm&fr^mz T B k **. tib^ en T^asiMtti:^ » k -r*«« 

0 . 7 <T B /T A < 0 . 9 • • • ( 1 ) 
[fS#JI2] 

ffi^ ( 2 ) C k , ■&ft&t-t&m&m 1 K:iB«<?>fli«SS^#. 

D A < D B • • • ( 2 ) 
[If ^Jl 3 ] 

iB5t ( 3 ) T-s^nsiMtts; k . ^iffi^k-tsfs^Ji i tie«;tf>jg««8£-#. 

N A < N B • • • ( 3 ) 
[M« 4 ] 

BOieifcJHUKaSttlcJs^T, BuIB/MSB^jb*^ U xJM<? tiT^S c J: , £ iff a k -5 IS 
1 icSBK^HHMilrtto 

BtrSB»aH*3£tt**»*tt*^A. i!3iEjg2]&#k:fctt*»***<?>B£H A fc * huIB** 

k -r sis^ji 1 ~ 4 <?) 7 *>fiov^-r nfr\zmm.<?>mnmm-&fc* 

H A >H B • • • ( 4 ) 

ffimfflm^ftnmZ to* 1 0 «m«TTJ)K k * iff |gt k -5 H^JR 1 

iiuffitfx JKm/i HuIB«S#^*W<^HuIfiM^/iPJ«o±oStcJ©7K^-*'>B^*-t h ZL " . 
k. 1 ~6 ^7 *>*>u-f ft 

m^JK 1 ~ 7 C7> 7 *>*n>? ft &»ic3e«E<7> k . BUlBHI«ffif££-tt^ffiffitCg£ 



mmm 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

[ 0 0 0 3 ] 

3^^^T'ffi^MSM»«it!l 2 0 0 icfcoT. 1 0 1 <?> P5 H K f J , 

fl4^ (fj^^e^^Ji) *3@tf Ltz*-x>ffi3i*3ii&ftt-tzMmm 1 o 2 a. 102 
b *>*m# Lxmm. £ $ ^tc^^n 1 0 2 a. 102 B&^mizit. mmvtmn 1 0 4 

A. 1 0 4 B fc»*#-#>JB 103A. 1 0 3 B t T'fff/&2 ntz-tt <» Jl X 

JEftJllllA. 1 1 1 BA^f LTSI^ M**-Xlsm 1 0 3 A. 103 

b it mm ft m . * * um*-&*^ l , i 0 2a; i o2Bbj:v^xi 

»« 1 1 1 a, i i ibk *r*&mmm*ffif&-t *. m^t«^s^ i o i . ■* 

ftfll 102 A. 1 0 2B, teJ;y^xMil 1 1 A, 1 1 IB* 1 , mmmmtrfa (merab 
rane electrode assembly, ME A) 1 0 5 ^ 1# i~ & <> 
[ 0 0 0 4 ] 

C <7> M E A 1 0 5 fcfl*«(8lc}££-t £ t fc'blc. B^tiME A 1 0 5IrJ±*5v>c« 
mfi5tciS.?iJtctfi^-r , -5 -fe>< U - ?ft 1 0 6 A , 10 6 B i'ME A 

10 5R8lcJ?A2ft5. ■b^a-?fl 06A> 1 0 6 Bli. -^<75ffitc. %il?tltt&m 

mwts* umitmmm^mmmiz , zumitM -t z #*m& 107 

A. 10'7BttL. ffe^^Sfc. ME A 1 0 5 fc#>tf>&Sl*ffl<?>iftg& 1 0 8 

[ 0 0 0 5 ] 

zco X 7 lz LXME A I 05t-Swt^H-?ll 06A, 1 0 6 B i: ^tm^i 

rsl. *«}fe6»««ffiB*ft« 5 nT««ni»/B# ( a 9 v * ) ij*ffif&$nz. z ^mmmm # 

fzibiz. m^X'ih 1 1 0 \Z <fc o TPffS<?>iS6*SJBET»IB^I^ICJ|*)B$ ft*. Lfc^oT, 
MEA105kt'U-?«106A, 1 06Bt teF/rS<7>ff *JCO t tT-(8iMLToS 

[ 0 0 0 6 ] 

ffl*&TB¥tf>fE3K14*.& < t5 fzdbiz. 0 8 <o * 7 lc. ^xlfi 1 1 1 A . 1 1 1 B ^ 
3Lffl<Dffiftjb*. fofe&Jl 1 0 2 A. 102B<5O±ffi^ffif«J: , } i t-l£l , )A§<. tf^&KJl 

1 1 1 a. 111 b*> + 1 o 2 a. 1 02b*^il, xrxffiti 1 1 1 
a. 1 1 1 B^^m (mmffift) vmrnrn 1 0 2 a. io2b^>±sj:') MHcftg-ts 

[ 0 0 0 7 ] 

L^L4i**). ±ib<?> * 7 ftse*<?>fs»ric «fc mi, MM*? * V £ ft ffitffl M ^ lc a 
ut v ^xjgmre 1 1 1 a, 1 1 1 Bwaas^ft*, s ^missis 1 0 1 »c £ 
si£#*«n 1 1 1 a. 111 B<7>mmffifr<7>$kffi<r>m& « ic^sh^s isic 

*?V>T. l^fiill 1 0 1 tc }Hi ^ -!f £ J§ u i: v> 7 m 9 -5 . tf^iEitJi 1 1 1 A 



. i i i B<?>mm&ft<r>$km<7>w{h \t. mmwi&tt i o 4 a. i o 4 Bcomm^r^vt\zm 

H ±lfi<50«k7*raHtt» 1 O 3 A, 10 3 B<?>^%kizmt>>h-f ± 

C 2>\><F>T'3h&° 
[ 0 0 0 8 ] 

LTi3 — JcJE*)***** o Tj#ft4©J/iJb*ffi,Mx? tl* ck 7 tc . ®Jg#iM 10. +vh (II 

^ it -f ) to £ v*»*S«c 4 £*m^rz4 ickoTHi^ra tc $$*g 3 *it * . t:^ 

** » 4 ^ ic *? it s mm-? \t mmm.m&fr&ffi \zn^x^^\zn-\zj£ti nz>zt\tm 

ir 7 Ut»il8*4 H10 **teE-**gB$K SP*>#x&ffcJI 1 1 1 A. 11 

7o *<7>K.#>. MMJto £ ^^M^M^ tC toOT x ^X&fSJl 1 1 1 A. 1 1 1 B 
^fflS&frfc'x ffifl^ 1 0 1 tc tjl^o?! <iL> SfclciB^fcWfl^mfSKIR 1 

0 1 L a t o 7 ^ S It J; 9 SSI 1 tc £> h £> fi Z> ffi ft tc £> £ . 

[ 0 0 0 9 ] 

mft^mffiwm i o i t>*mm-tz> mm**** v - 9 -tz> « ir^maiju*£ c 
ten. ttS^jyx + icBtftffj^r^ft'aALfc •> x ^f.ti, $eft:iy#x + tcM#xa*i§:A u 

fcUSCi: -J - ? ic ck oT^i: *«^#xa*l|^Hi&t*>tt!«flsfflk: «fc o T 

JxJ£i"& i: . ZnfxmMiz i oTil^ffill 1 0 1 tc £ <b tc ±B ^«»^4iT L i 

[ 0 0 1 0 ] 

C*UcttL. #J;xU£iJf fFlfciSK 2 to* V3 tctooT li, «&JItf>ET21gB5Hc J? 3 fR-f M m 

<^m^ -y * *■ uftnmmm^WLi-f % z. t tc * tk^t^whis* #*=KBtiB #ai l 

[001 1 ] 

'^tc »■» 2:1*5 ictov^Ttix -f e^tefcfr-* ^iT'I^ifSIl^if 

[iff fFXItt 1 I nm 2002-2084 1 3 ^i>38 
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st> ifffF^:^4 tc* oTjs3S3*iTv^*jj»fTtt. M^Tm^m^^^isi-r-sEf.^T' 



±B < % o X L * o tz *) f £ k o 7 ^H**<fc.&. ^^^m^M^^omia^^^/Sv^ 

M < k V* 7 ^Itis. 
[00141 

•km z> rz#>\z . <>)if^TL7n-h (ptfe) T-flrM £ *ifc^*8i% *b & s * 

+ 7*n s >fKigtt*»»ib tile < k u 7 raH***>* . 
[0015] 

*mn&. mmttmtt*m^tz#^&mmk^Lxijmfr^mMnm<7>Mmk 
±az <\*mnmm&ft*m\.^ &w\z t>rzz mm* n ^x ^mmtati^&r^m biz < 

[0016] 
[0017] . 

zmmMm&i*X'f> o t . 

$ T' B k*«s Tte^ ( 1 ) T^?ii^l«ft^: k . k 

0 . 7 <T B /T A :S 0.9 • • • ( 1 ) 
[0018] 

v ^KttKiilcilS-tS ^«U7. f LT, ««ltt£***>EISlg&# k at, ±.m 

[0019] 

swicfcv^T. ttaEwiciB-rs + ifcsg^^jss T. A t . * *gu^<^> mm^ftom 2 T B k 6* 
» Tie^ ( 1 ) X'^2 mfakmrz^r j= 7 cssts c k {ip^. ^ c 1 ) ^ft^o . 
7ttix-o. 9 WTi: 45 j: ? c wt&'t ?> z t} \z £ *) . nm%m tiwmfamiz 
m*®j&^zt&mftmtt<nwai}*mft?mmnm\zmm-& J i-2.z z t z z tvx- 



MMvtiUc^ffl^S c: k tc =fc 9 < ^^cojf^^^f oT^«H!ia^coftT^ + ^lc^jL-r-5 
Z k 

[ 0 0 2 0 ] 

^ c 1 ) 60<i { t b /t a > 6*0 . 9 *Mz.z t , mmtim&<7)f®f&mizmmttmtf<r>ffl 

u 7 # IE «l + ft ft u. 5* ( 1 ) *><t {Tu/T A > **0 . 7 *S|T 

<r>mm&tjii)**Z < ft oT^SttHjt)*fiTUT L 5 -b tc. ftit!lfftJg#tf>*&#SBf ic 4» 

*gB$Hc*>jb>* J± < ft o T . E#7«»Sffll*>fcft*«iI LT L £ 7 w k ic ft £ 

. ft*?, 5* ( 1 ) { T B /T A }. *:**>.5PSlcti:. T A ^C/T B ^fiti. filfntf)|fi 

6* [si - k ft •& ck 7 ic * *> ^. fcfli* s . 

[ 0 0 2 1 ] 

c^J92T B tt. J1S L 1 0 9 6 (-SIMiSS) lc*-* < B 3 flJ^K «fe -> XUfc-f Z Z k 

JIS L 1 0 9 6 lc<fcfttf\ &««»*«!L*>#Xffi1Rmicffiv,* 

■btiS§fil«W<7)J¥^ ^IEfillcPJS-r -5 3 k 6*T*S -5. «fc 0 I* U < IS . *$EH8 

M&Jf tcffi^S +*g&#T A col¥£ ^V^M + *ge^^M)ja^^<7>]¥^ T B lc 
■Zii-ZtiW LvMfi k ft<5. 

IP"*.. S#»lc«. *%ffli>Tf7" i 3#iv>T»fciI.& 5 0 m m <?> S <50 

R^tfOM^M-* x ^ftJ:9*£ft2o^U7-rl->A7-u-NtfD5gtcg§;. IMPacoJEE 
^fax^t-So •£ L T x JBE^fcEPfln L ft 3 0#*l:ifi&lc, J¥ 2 r-S>ftfflv*T u 7 

T A fc/5ffla^*>ff S T B fc**l!IJ£-**. ft*?. T A tt4>*8&#*> 5 ®pfria±*> 
gfpfrTSlJ^J? ft* jl^^PJSft^+B fln^ttftT* 9 . T B tiMfflg^^ 5 BB Bf JSl ± <^> fflflf 

9 as ±i!iUfc«flBi:lnI-<?)Jff^6*Eij/inS*ifc«flg<!Ot kTf w + ^S^JIS T A k 
mfflg^^ff 3 T B *«0S-t* - k k= * ■? 9»T8 *. Ztzlt. JhiBLfcttflgklBl-iOJE 
^6*E|J/in3 nfc^flgco^ tT\ ME A<7?»ffi^E P MAC «k *) Um L . if X & ft H <r> + * 
g^<7?i?$ T A k M£lgl^c7>/¥£ T B *»JS-t* C k «k •) 1K?»«. 
[ 0 0 2 2 ] 

sic, *§£w\s. ifc\zm^rz*f£w*>mmmm'£ft£. mmmm fc<nmmiz mm. 2 n 

^mn^mft^mffi'mmmmmmiz. ^tizm^rz^mn^mMmm^^m^xw^rz 
nmtmi^<r>mf^m\z #^&mm*mf&~t 2>mmvt&n<vw& tj-m^^mmmmizm. 
m*5-z-z z t-&m±-t & z k**T§ . nft?nmnm<r>mmizi&m'tzmmiii?i<r>&T 
^m±.-thzhi)-'x-%ho %nz-&M<r>jgm;*iT -yxi>mm&t)<7)&T*-t-ft\zffi]t^z z 

[f&Bfl^#j||] 
[ 0 0 2 3 ] 

< X t s ^*t^Stt^4>*g|5^*? J; V El 2l S& 3 * wip-r * c k (c J: o T . m>fe 

ftm#<7>&ffift\zmmftmtt<nm&t>*Mft?n.mnmizmm-&- t f£.*z t^mitL. urn 



[^ft^i-* f z #>cvm&<r>wzm] 

[ 0 0 2 4 ] 

BHT-ti. |B]-^^iiffi^^^icti[i]-^^-^ft MM^t 2>m.W 2> z t 

H 1 tt. *MB^^i^^^®)^SSMI^*H!l^-IIS£ff^flg^^^^^^-«lli&Sffffl[lT-*>S 

fiS*tt5)*II2A, 2 B fe^f ITKI^ *t. 3 "bCftkiSJB 2 A. 2B<7>^Hlctt. 
ii«Slt4A, 4 B fcJg*#-*>II Cmmm) 3A, 3 B t T-ffi!&2 tirz~tt<r>tf* 
Mil 1 A, 1 1 B^-S-f LTEI^tlTv^, 
[ 0 0 2 5 ] 

m*JJ-*'^m 3 A. 3BIJISI^M, ^x^ilttfci VjS7K'f4%* L . tfxffiK/S^ 
•btf0j#?K^I*^^<J6S rztb\zWirtT *t £06*, tetiCklTSS. BP *> . ^^Bfltcfc 
t+* Xr^JSRJl 1 1 A, 1 1BU. mm^mn 4 A . 4B£l+T'*i/£2;llT i tJ:<. 81% 
ttltt4A> 4Bk»**-#>)S3A. 3 B k Tttifc $ tl T t =fc v*. £ , ttfttt£tt 
4A, 4 3 tt* Stili-f * «fc 7 3 fc <fci>. 3 <0 =fc 7 \Z ®* * - # > fg ft 

f LT, flft&JB 2 A. 2Bfci^^A^i(Jil l A. 1 1 B 6*. # A &m Wffi ft fgfi* L 
. t fc. ffcfrf m^Mflg 1 . M112A, '2B, teJ:;f^xftti 1 1 A. 1 1 B ft*. HK 
"ttlSJin-* (membrane electrode assembly. MEA) 5 ft 48 ~t Z> . 
[ 0 0 2 6 ] 

*»iflw«#f«»HMIKm«iifclc*?v*T lis c^MEA 5 ktt 

b?J£-T£Me a 5 ®±-&K^\zm5i\®\zm.viizmm'tzrztb\z. i**tt ft 

L-?ffi6A> 6 B&*ME A 5 RfllcffAS t'a-J«6A. B tt , -?3<7>®tc 

. * *i^jutt»««*j«fc umitmmM mum iz. zvmitmx^&te-tz 

#*SEK7 A. 7Bft*L. fife Affile. ME A 5 ftftflJ-**fctf><7>ttfi]*ffltf)flfE»8% 

fts. jsje as cams c fzm <- rz#>\z~> - >\,w 9 ^EisnTni. 

[ 0 0 2 7 ] 

C<7> «fc 7 IC LIME A 5 fc-ffl^-b^ U - 7*6 A. 6 B k **m*Jtfeft ffif& L , m«ilfe 

# ^ h 1 0 K £ o T pfr i»*SJBE TftlS ft tc jftjg Lfcb'oT. MEA5it^ 

U - y«6 A, 6 B i: lJ0f^<^>ff^J<^>^> kTfflJIfljlLTuS. 
[ 0 0 2 8 ] 

*f&«|lctet+SJtt«SJl 2 A* 2Bti. *&«*»<o £ S«ffitt&ft£Jf Lfc^l^tt&lfciK 

««PHftS«?«r^*«#T*>o T t ck < , JS^f««PHft-SI5S»nrffiT. ftfe^-^li^ 
[ 0 0 2 9 ] 



^mn<nm^^nmnmm,nmm<7)ME a 5 a. ±ie^ * 7 ^^^fs«n 1 . mm 

I2A, 2B, iJ * V&m-t 5li^ltt$ffluf: #X&Kn 1 1A, 1 1 B6»«b. S» 

f LT> ME A 5 (c 4> i "> T a , &*fc|s]*itc. 11 JR fCffll* * if^Jftl ffl L T ffi v>« 
HUtt^^S £#>lc , $ tME A 5 ^aAiT^ffltt^S < -tZfzdblz. #a&f&J1 

i i a. i i bw±i«)W»4. mum 2 a. 2 B<o3E.m<?>mffi£ *> \>-m *) ±b < l , 
^^Mii ia. i i B<7>*#:ffift\zmmm 2 a. 2B£iea<*i±, ^^mbi ia 
. i i B<7>ftm (mm&ft) **mmm 2 a. 2 b<t>.±® * jmuc&b-*-* j= 7 c«BR-t 

So 

[ 0 0 3 0 ] 

icfcuT a. 1 1 1 A. Ill B*>JBI 21 ^5J^«»*HfBI 1 0 1 tcfljg 

ii. i i i a. ill Bnmm&ftnmmow&i)*. nft^mmnm 1 o 1 

IC JS « * -5- £ 8 i: v> 7 15 S 3 . MIC ft #5 # >l hi 1 Ox ( 13 ^ i±-f ) *? «fc 

VJt»-S««r 4 j&£Jf ic =fc o T ftflg ^ ft lc $r#S $ ntv^S , if A&UH 

1 i ia, ii 1 B^/aa asleep an an* je **g5^Hcepfln£ tisjEEjjicJt^T 
*<4iTUu, #*mmm 1 1 1 a. 1 1 1 B^mm^ftt,^ mft^mmnm 1 o 1 
izm.mfrifa < m l . i^ftiii 1 o i iiili < 4*. 

[ 0 0 3 1 ] 

&z atztgiz. mmm &y <r>m$r K t. ^^uft^^-m^mm^ft 

toi¥$Tgi:^, Tlfiit (1) '%ffiifz~t£ J ?\zW:ASz'?&<, 
0.7^ T B /T A < 0 . 9 • • • ( 1 ) 
[ 0 0 3 2 ] 

mriz. *&m<^mmmm£#-<7>m-<7>mffi.mm\zts^-z ±ie^ en *»fc-*-«mt« 

Sttk: owTl&BJi-r 5. 13 2 a*?&W^^-IIJ6fl5<|gk:4f(tslRiBt^S«2 1 *>«l&IEffl 
*fHfl<oH-lli6fe^flBk:4j(+*tft«l^att 2 1 a^ffi T-<f§/&£ ti. M223E^2 
2<?)*gDn^ **g£^2 3wMDjkK Tlfi^ (2) Ti5tl4i#4tt4Ct 

D A < D B • • • ( 2 ) 
[ 0 0 3 3 ] 

C^ii^StttUv^TIl^ /^IfflgP^ 2 2w*SD A /!ltt»<t5CJ:T\ JSI21SP# 

2 2 fii-f^m < -t-s c t fr^imt +jl *) . mmnmfa<vm&m\zmft=?mMnm<r>ffl 
m&ftizfrb-zmn {m^^m^^K^ti) -kmm^. mft?mmmm<7>-%it-&mmtz 

:k»'T§5. «rfc. 5t (2) ictev^T, D A & V D B <o fi a . f- tl ft <7> ^ & fr* la] — t & 
[ 0 0 3 4 ] 

a =. h >; ;u (PAN) 1^, tr -v & . -b * n - x & , # *) J i> v 9 3k* * <r> ffe & *n <o ft 
[ 0 0 3 5 ] 

fciHUrtiSft^ + ffeg&fl- 2 3Cfflv^*tLia, ±ie<7)^iS^^ 1 0~ 6 0 0 *1 !)^ 



[ 0 0 3 6 ] 

£ftv*. ccoii^, +ifc8l5^2'3 IcfeB-tsgjfilc^SDB^^v^*. ffljag|5^ 2 2 k: 
&E-*--&a&fctC*£D A *>8H>#:*ieE :t?« MlfflgP^ 2 2 <D/S3 fc'Siv>«*l 

^^w^fFsy-r § c t **t-§ *. 

[ 0 0 3 7 ] 

<7>*&) li, 100-5 0 0 */ 1 0 cm 2 T-*tlttJ: < > 4 t 1 5 0^3 0 0 */ 
1 0 c m 2 X3hZ<nt)-<itf £ Lv\ *IttSB£&*'h3 tf ^i:, sfe^MA^taotu L 

tf «b < ft 9 *v*. 

[ 0 0 3 8] 

lil±«0<k 7 ftififfi ^ HMftMi" * C k ic «fc o X , *%Bfl ic felt -5 (R&ttSft S 3 
kfc'T'S&o Witt. ±ae^^^*^m#Hm4 1 . 9 0 0 'C Tftnf^ L X & ft«HI L fctf> *> 
. r* =r>g?HSl + ? 2 0 0 0 'ClzWMLXMk^ltM-ZiT ? . C o J: 7 Ic I T , *MB^ 

[ 0 0 3 9 ] 

mnmrnmrnm 1 o o \zun- hmm-^&n 4 a, 4 b*s 9 . 

X 3h 

[ 0 0 4 0 ] 

vlt. m-mmmm^m^^mmmmmnmmzm^hn^mm^m» c^mn^mm. 

k k <t ic, SlfliTfll^S JS2J«B# 3 2 *>J|i&fflf**>fc 9 * V ffi * JT *> jA 

A*SN A t; 4>*gG#3 3 <7>$i&E»*>fc 9 <r>m.fo*;£ V*Si;fe<7>*T*>&**&N B k to*. 

Ties* ( 3 ) x^snzmfa-z^-tz z fzn®tt-rz. 

N A < N B • • • ( 3 ) 
[ 0 0 4 1 ] 

z<7>mmvzmttit. mm^^3 2 ^^-^.mm^rz 9 vft&<nn 

. *5fegBfl-3 3 icJt^T^ftof- MlElg^3 2 t)**$:mft3 3 it ft «3» k 4 -S 

. 3 <z>«jejc «k 9 , m : &nmfc-%fftfc<r>j£t>xmi& Ltzm^yz. mmm^3 2^m$fzii- 
*m < -t h z t frajmt ft 9 . mmnmte<?>ffi&mizmft?mmwm<r>fflm&ftiz 
tB2iyfa^<r>jz¥tii) *mmL. jKft?nmjtm*>&it*vtM + z z t vxz -5. 

ftfc. 5t (3) Icfcv^T. N k 7kUN ||<oltt . ^ n^-tlc7>mfi **[B]- k ft -S «fc 7 \z ? 
[ 0 0 4 2 ] 



fzfzL. ME A*ffif£ Lfz k B IZ . $i *t ft S ft <?> * 3 3 (^<£B»*> 

fz *) eyfcfcts* Vffifca)*®) 14. 1 0 0 ~ 5 0 0 1 0 c m 2 . 1 5 0- 3 

0 0*/l 0cra 2 *'ff*Lv^ MfflgU^3 2 <7> S » ffi £ 14 . + ^95^3 3 i H 

1 0 ~ 2 0 0 */ 1 0 c m 2 'h3 < LTf^8l|-t*l««kv^. 

[ 0 0 4 3 1 

*fc» « ~ IS Jfe ^ flg ft tt. ft ^ili^feiii*P Effete . ^ifcfli-fcffluTfl-? 

ffi k ti EC » #'lTMn-F 'J ^ , tf v * ^; . tin-7 l | !> £ V J >-* -v ? & . Z <?> 

^tt^*«^*v^ ztft^s # «J t ? n - K v 'i &<Dt)*ttf- 

[ 0 0 4 4 ] 

<7>i§£-. 5^^i«t*l^*siB|jNlc7>89tiNISt4 2 ~ 2 5 M mT*> * *> *>»*f * L < . If ic 4 ~ 1 5m 
mktSCkK «Jfitt3Stt<-o&J$*;S<-**fcafrtcJ: ») iff i L v» . 

mmmcn $ 14 2 ~ 3 0 mmii/t htKi )b*iff 3; L < . 5-2 OmnigStt^i)' 
mm.<m&% £ . <k V«S«l«3ltt^>^«*SS < -tZtztblzZ ^tc^ffi; Lw. 
[ 0 0 4 5 ] 

[ 0 0 4 6 ] 

fcCL, Z J: 7 IC LTfFM L fc^Hlffi 14 1 "ft «> ft X' It W < % £ *>* ^ L ft* *> T* (f> 
Ufflui 3 k tnr^T*>* . Wxtf. 13 4 lc ^ -T * 7 lc. Mt&m<v3iW k ID C ffift^* 

•b * * m m « « ** <o « us Bf ® 13 t- *> & . 

[ 0 0 4 7 ]- 

^ *8i 4 2 k ^ Ml ffi 4 3 i: <7> ffl 14 » ffl Z. It # 'J =. * T >l 3 - * . # X x t- * & k <JO 

m^mamm. v * j - >\>mm. mm. y^^mm. stag. 

[ 0 0 4 8 ] 

i%zz\mmmm 

MBmnmft?mMnmwwm.rtL (m^it-?) it. w 1 \z^ Lrzm-mmmm^m^^n 
mnmmnmfc 1 o o iz-i^mmm^mn 4 a. 4 Btisriiistrtifct^Tft . 

i»«l«3S*t4 A. 4 B W^^1i^l4m-^«Ef^flg^M^T*«¥MSft&^«it!L 1 0 0 k mft 
[ 0 0 4 9 ] 

UT. % = mnMmrimftj-mMnmmwmmzmz%nzmmvtmtt (*mn<?>mm 
ftmttnm^mmMm) c-juTauits. 13514. mnmmmm^m^fm.mmmmm- 
mm\zffiz%nzmm#;mtt<r>Mv&mmw-z'3hz>. 

*&.w<?>mE.mmrtm\ztsi-t zmrnvtrntf 5 i«, en 

LTV^tll4. JMIfliif «fc V^iMUflKOV-ThTfll^S tlTV^TiJ: <. fflm&ft 5 26*7*1, X 
«LIiSnTv^ C k*f|f »k-t*. 
[ 0 0 5 0 ] 

C^^*S^^ttl4. 5 3 lc tt^T ftm&ft 5 2 Clt A* 



[ 0 0 5 1 ] 

7* u X %II <o y£ k L T 14 . ffljLtt. IfiT^iff^^, *vh^U. n - ;u 7 U 

k S. -^^tifSkLTtt, Sii^l 0 0 0 'CWT^SglEilcii^T^ U 

XHTft6T'£>*lt4. ft**)"/ U X^^^ffli-S 3 k 6*T*§ S. 

^tetiuT*oTttT'*oT i tJ:u, it, & k M #ft ft«LH *> ffl tc ft o T t «fe 

[ 0 0 5 2 ] 

mmmmnmm i o o izui-r^mm^mn a a, 4 Btsftswificniti^?* *> » 
$*tttst* 4 a. 4 Bi-^coi «a«^igfM$ffi<affi&?**R3!flK&tti& r o o t im« 

[ 0 0 5 3 ] 

« vtiLic fis jl h ti z m m # * ft m m m m m t *> s . 

^flBfl^^EIISjEBflMlctett zmmttrnti 6 1 14. ±E5* ( 1 ) ti-S 

33^^ 6 2 lcisl+ 6 4 *>»«H A k\ 6 3 fcfctt S m*tt 6 4 <5D»8tH B 

k a*. TEst ( 4 ) ?^a4BM#t*:l: tt5. 
H A >H B • • • ( 4 ) 
[ 0 0 5 4 ] 

tcfcv^T 14, g*# LT^-Sl®*** 6 4 [3 k. fftiltttStt k ?S T * flf? M J8I k j& 

SS^^«»HIBHc^^*ff^j!t>*^icLS < *'oTs ^ pff USHc ffi 6* *» Jt»» <b £v^„ 
*6'5<»»Wk:lll#Lfc*3jctt6 4-?**«flStt : flc«koT» $ 1* » ft ffi I J 

5$ (4) icfcox, H A &VH B <?>fItt. ^n-PtliO^fe^Ia]- kftSck^lC^^ 
[ 0 0 5 5 ] 

CD £ T' ^ , Witt- WI8ttt«ilfc*Vfh 57ntnif U> (PTF 

E ) * 14 , ffl 7 -y ft^ * u > • A7 7ft^nta>*i^# (FEP) * ffl o S ,1: 

[ 0 0 5 6 ] 

»*t*6 4 <7)»fcH8 LT14. 8& *f >l£ g tt *> + * g& # 6 3 icfci^Tti. iftffl • 
*tt 6 4 *>#*S** 5 ~ 3 0fia%kft^=}:7 \Z ~M B *t Z> <T> frtf $lv\ m*tt 64«t 
****5 S«%*«T*>* k . i^tiS ^^SSScnilc + ^4»5*cttffi*ft4-"r * - k **T- 
§ ftvn ^tKM 6 4 *)#*fi**3 0 . % h ii h if * ThWiM <r> m?L^ 

t l , xr^K«(iB*«fiTL. fzm#*<7>&m.wmt% ^TmEEt)*&T-tZ. 

[ 0 0 5 7 ] 



JteLfc&. $ <b Ic $ *ttt 22 SB # 6 2 lz<r> ^m^-MH^mL . 3~1 51i%#< 
[ 0 0 5 8 ] 

z^iz. *mn<»%-^mBm~mwmifeMm\z&ttzmmvi&ttizto^-z it. mm^> 

#22. 32. 42. 52. 6 2 ?>J|££ T A ^li-bo§ ( ft t ft/Jxflla ^ ) ft* 1 0 m 
mWTT'*^: i: * Lv\ c co £ 7 IC fi tWI g 'MI <D m ft* 1 0 n m@T-£>.5 t . m 
22 SB #2 2 . 32. 42. 52. 6 2 co ft ® <r> W 0 ff* « ft* <fc 'JSI^i: * "J . «ifef*JI#<*> 
^^^Jc^#T«fifMflg^^#lcl*J#lc*i&^JBEft*^6- •) ic.< < ft 9 . SS#?flBfiPf|JRicl« 

< ft o T L' * 7 . 

[ 0 0 5 9 ] 

$ *l£ t<7)TttftV»„ 

fn«s«ii) 

^ti^)FMT 3 0 0 (jS a D D^) . «.« 7 m m) fcfflw 0 2 £ ^ "t * IE efl <7> fg - H Jfe 
[ 0 0 6 0 ] 

flit ft JB 18 -* 3g&#) Icfflo-S^i: LTli. 1 5 0*-&m*) ^^i±T 

***f^«IL. Ccom*2**M 9 £-frt!:T#fc5R;fc*fflv*/; 0 C ft «b 2 *tM*0 5K#i* . 
ai^^M^^fflv^T¥^ •? lz «fe -o T*Rffi*ff«l Lfc. ft*?. 3<^> t *«>«i*»«acii\ 20 

0 1 0 c m 2 £ L fc. 
[ 0 0 6 1 ] 

C <o»4|i%. llfiMt, 9 0 0 "CT-^nfft LT&ft«lIf L £co*> . 7i^>flM + 
T- 2 0 0 0 "Ctc WmLXM<$fl ft «fc if ^fro. *f&BJl ic felt £ 8£*ttf*tt£*#f;:. d <J0 J: 7 
»c LTf^«Lfc«l«l^3S«^ + *gP^^I?S T A kS2IgP^<!0/9d T b fc * * ±*BLfc.fc 7 
(cJIS L 1 0 9 6 (-«*«fK«k^a) CSo'oTlJ^Lfc. * ^ $5$ * St 1 £ ^ L fc. 
[ 0 0 6 2 ] 

±ifl^«k 7 IcfiFSBlLfcttfi tattle* i!i«14ST%*'-t-S»*^-rK>W*at+T. # 

mm&nj- *^~r z>m*u - x>m\z. t -t* u > -/ 9 -y * . *. # -j 

T h ? 7 *u**\, ^ (PTFE) . fc «fc tf^fflvSttflJ (Tr i tonX-100) ? 

1 5 : 80 : 4 : 1 co fifittT L T . # - # > 4 > ? * W 88 L , — -ru — K* 
ffluT ^g^^7-*> -f > Hii^SttiCUP L . 3 2 5 'CT1 of WSEfifct * 3 k <k 

[ 0 0 6 3 ] 

(2 5fi%A'P t ) LTffl^fc. C<oSft«^t fv^D^j 

- * tC^-H cf T J# »b *1 •£> #m}SlC . /<- 7 rt, ^ a ^- X * > »<7>5|»* % x ^ * T 

[ 0 0 6 4 ] 



Tt v t =f t -h u ? MK. HI/? 3 0 m m) tf> H Hi ic & 1p L „ fii&Jl *0f£ L fc. 

Jf3j£&tf>Jtt&JB + K:#**i.£ 0 . 5mg/cm 2 . >t - 7 * * n ^ - # > * * * 

>&<0fil41. 2mg/cm 2 i:*5=t7ilLfc. 

[ 0 0 6 5 ] 

*sm#**Ifcfl:»J#** v -4, ic. ME A tcfctt § k fo&^H k ^"b 

. ME A^UffilcE^ L fc. 0kg f /cm 2 ^ff^?ML, 1 M*> 

[ 0 0 6 6 ] 

8 0 *C<7>®***i-£ =fc 7 izftaM L » £fv*b 8 0 'C <r>m&~% •£» «fc 7 Kflnffl L£. 
f LT> tt!kf!HUffl^ 8 0 %. S^IJffl$5 0 % . *Sft«« 0.35 A/ c m 2 T*Mfe L 
„ d (TJlttitjiaHS^frTk: felt £ . *iiiff?l§ k ^ifc^JEE k <t> H8 ft* H 7 ic ^ L tz. 
[ 0 0 6 7 ] 
<(#IM2» 

U **5*£?t8ltf> h^T 3 0 0 (ian n D«) . iftS 7 a m) TfeffloTflsffl Lfc. EI 3 tc^i" 
[ 0 0 6 8 ] 

*8*f 4£Stt^>4>*SB# 3 3Cfflv^*i:Lttt, m£**t3 0 0 #*jE 0 ^ 1+T i£** 
C«$*2**i')^<3tTil/:j!K*tfflw/:. 3<0)R&*fflv^ /S2]g&#3 2k4> 
*SS#3 3 k «fc orffi#!*>JT^ m-m<nffiffli*m^T¥M *) icio 

Tmm*ftm Lfc. Z^>k §<7>**gl$#3 3*>*I«««tt2 0 0*/l 0 cm 2 k 

* £ «fc 7 (c L s mm&ft 3 2 Kt. 1 2 0 1 0 cm 2 t *4 i 7 lc LT, M 

[ 0 0 6 9 ] 

zcom^*. mmmm*\*. 9 0 o'CT-^^LT^ftitaiiLfcio^. -r>i^>mm^ 

T- 2 0 0 oric^n^L TM$ftft«lll*tf v>, *#£HU<7> gg - HjfcflSflgk: j; 3 JB*t#cgf**# 

[ 0 0 7 0 ] 

«H)M3» 

«&J|s|-ftife*f^«ILfe. mttfcicii. JjLttiMl k it # t t> ') o ^ k v 'i&o&jgttfti (m 

U (t*)iH^hL-^7T3 00 (ffi&%) . H7Mm) * ffl T SH L , 0 3 4? J: V 4 
ic^-t^HW^^-Hm^flS^ijttsaSiNI^S** (^Mfli) *ffl^^ft!ll4. UlteiW 1 kill 
tile LT*f|BfloiS^^««¥Ha!ttSJ|EHtife%f^88 Lfc. 
[ 0 0 7 1 ] 

±ie<?>m«l«*^$ 2 Ommt^Bf LT^S««I%»» «ft » lc J: •? . »v^«Hli* 3 * 

f^sy Lfe. 3 7 *> i fo<7>7fmtt*Mmm<7>3iffi<nmm * •? 9 5 cmft.c 

tTIBr L x » 9 <^ 2 «cw^ JWHRtt««JB k ffiUlz 6 c tctTJBf Lfc. ffi 1 c m<r>mm&t>* 



iili Hi |3Hc 7 i ^-/uglJJg^M^L. ffiT-1 5 kg/cm^JE^TVU X^lci 9 7U 
ALTflf L, ^iMfi!JI#£#fe 0 
[ 0 0 7 2 ] 

flM + T 2 0 0 0 'CJcflnfi&LTMI&fL^Ji^T *#£Bfl<oi? ~ HSfcff^flglc «fc SliK 

stttSfc. &«bttfcia*ittst*«oj?;?* listed i kigj«^>^»T»£L. 

[ 0 0 7 3 ] 

f^*si Lfc. fl#^tcu, max^^Mffi emu cho s^tgp-h-i 20. 

I3 3 6 0 mdi« 6cmft) tfflv^ftHL/i« H 5 lc ^f *f£Bfl <^ IfHIISfcff^Hglc felt 

mi ft. 

[ 0 0 7 4 ] 

±tZnMtt*. 9 0 O'CT'flaMtlTgilMmirznib. T^>flg 

+ T- 2 0 0 0 t;icfm!&!tLT!l#&ffc«HI%fTO. ^<7>&. Jaffl6&# (« 5 mm) 5 2 Ic , ^ 
ST-2 0 kg/cm 2 «'aff^U x^SfcL. ' * IS Hfj & H H Jfe .« fc: =k-g»i^*t^S«*# 

it. &hnitmmft&tt<7>m2*mnm i tfflftniim-vmfE.i* z<r>fam*m 1 k^l 
si a? «i l , nmtftM-&'itr>rz. ^^mm^m^^m^m i \z^ Lfc. 

[ 0 0 7 5 ] 

«HMJ5» 

«$JR-1Bife*ff*JI L fe. mttfalc li, rH«x<^Mffi ( B##-*> (HO Sy^GF-2 0- 3 

ie) %ffloTf^aa L/i. 11 6 iz^-t*$tw<7>mwmmMmizin-t ^i«stttfflofc 

[ 0 0 7 6 ] 

If > *'J^h77n^-nx^u> (PTFE) <7> 7Ktt t' -f * — 2> 3 > ( ^ -f > X 
^ (t*) MOD - 1 ) k . tK'^t -f *;t- x a > k* k cottfft it* 1 1 : 2 0 k £ -5 «k 

+ se. ^M*T?uni«^fc. 1 4feiinp^gx •? m 2 7 

0 °CT 2 of WjKi*fc*fr u . J: VSffliSttJWft k£BX •) P&ufe. c c T* , H-^m* 

mii^^^i^ lc felt -5 J®7ktt<7)«^ » ««Bu^:^^^^**ic*o-v^TifS L tt:^ 

[ 0 0 7 7 ] 

)^^fofeo C<75k£. ,t;'j^h77a^-ax^u> ( P T F E ) ^cft f U^-^a 
> ( *yX.m (t*) iUcoD- 1 ) k*£, tK'I4^ -f A^-y 3 ^ k * k <7>#fSJ£*> 1 
: 1 0 k <k 7 tcvS^ LTm^^ltTK^Iiift^l^M L feo /HiZlf^6 2tf>**\ 

+ ess. *m+t- i 1 «hp*ir »> & l\ 2 7 or 

[ 0 0 7 8 ] 

??«^»*«ill£*>*i»ffitf>ffl2]ffl&fl- 6 2 ic felt » 
^j®**** 1 ^ $ ttTofc. JH2I£&:fr 6 2 tcfcuT tt, 3?-^>©;j<$aif feck ^ 



[ 0 0 7 9 ] 

m<r>mmvt&tt<7>m$ *mmm 1 t mm^^mx-m^L . *i ic^ufc.. $ «b 

t, *!ii*i&ii*:Ra£***fflv>T^Dte0J 1 t IS] tile LTffiA^ ii^^f HBmSMm 

[ 0 0 8 0 ] 

fH«HW 6 ~ 8 » 

WflK kettle LTff«Lfc«mttt**tlc, $ -b .icH'ttfl 5 t Is] 

^m^xmmm 1 fciej+jic LT#«it!i*'bft*^#^««p®s»«*mft!L*tt«i l. 

S**fTofc. Z (DMiiLtftM m 7 lz5jk L 

[ 0 0 8 1 ] 
fjfcttflfl 1 » 

#iti£#nci>uT tt. m ft (*L (»)«|tf)TGP-H-120>f3360 

H!llKS*tf>*S** 0 7 L fc. 

[ 0 0 8 2 ] 
CJt««2) 

^itmmizis^X It . rfjflJx^iM ( 0 (HO ftSl<3OGF-20-31E)*. 

M ^ N 7 "7 ci * n m * L > (PTFE) <D ^ -f X - x 3 > (ft) 
«I<?5D - 1 ) tK'I*^ -r 3 > i: * <jo # ft it 1 : 2 0 fc ft £ * 7 \z : && 

Lxmr^m^^mm^iz. is, x^^x 1 ftmmmz nrz. i mmzarzm 

tfj^BX 0 Edbl L , 2 7 0 °C X 2 Bf ^ £ ft J: V*ffli£ttJW ft ir^BX 9 F&v>Tl8 

[ 0 0 8 3 ] 

XatMLfzt z »*«lllHO<^Jitfli^ 1 0 a»%lc1fl^^£a<^fB*t*a*^fln $ niu 

fc. 

$&nmm*ftm l . mmmu^n -> fc. ^^m^m^^mm^m 7 \zm Lfc. 

[ 0 0 8 4 ] 

rf5Jilx<7>^*iiflI (ll'(tt) 1^)TGP-H- 1 20..f 3 3 6 0 /tm, 6 c mft ) <7>ffl 
i3i^ (i5mm) /z 1+ . SSTj*jBE^U^*tfofc. 7-U^jEEli5 0kg/cm 2 i:L 
fc. CfiOiil^li^TlC^ftiiaiilS J: VHIftfb«ia**J6$ flX 

[ 0 0 8 5 ] 
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[ 0 0 8 6 ] 
[ 0 0 8 7 ] 
[ 0 0 8 8 ] 

im 2 ] ^mn<^m-mmmmiznif zmmvtmn 2 1 *>«i&iEfflBi?*>*. 
[S3] *mn<nm—m&mmiz&rtzmmftmtf3 1 <7>mt&iEmm-e$>z. 

[EI 4] *HHB<?)m-|l!te»/|gk:lf-l+*ia«H*3£tt4 1 ^MB&Kr® El T£> £ . 
[EI 5] *ftiW^»H3l«JI5JIRlc4fti-*«J|t«3S*t5 1 <o «l «& »r ffi EI T- <£> £ . 

[ei 6] ^mn&mmmmmmiz&rt zmrnvtmn 6 i nmmwmmT'&z. 

[EI 7 ] *HBfl*j j: vittSHWTf^SJ L fcSS^^flKWHS! are re ftfi»<^*iifl 

b# re £: JBE <?) rai^^t r77T-i>5. 

[EI 8 ] ^^^^^^«^SS^^«^^-^Sfe^«gc7)«^^^^flaB§»tSElT-3b^ 

o 

[ft^i&BJj] 
[ 0 0 8 9 ] 

1 . i o i • • • mftj-mmnm. 2 a. 2 b . 1 0 2 a . 1 0 2 b • • - a* 

3 A. 3B, 1 0 3 A. 1 0 3 B • • • IB. 4 A, 4B, 2 1. 3 1 

. 4 1. 51. 6 1. 104 A. 1 0 4 B • • • m&ft&tt . 5 . 1 0 5 • • • 



6A, 6 B. 1 0 6 A. 1 0 6B • • • -fe'H-yfi, 7 A. 7B> 1 0 7A, 1 
0 7 B • • • #xtfLg&. 8 . 10 8- • • fttP^coMffi. 9. 109 - • • ->->itt. 1 

o . i i o • • • ** *, v . i i a , i ib, i i i a , i i i b ■• • • it x mmm . 2 2 

. 32. 52. 62 - • • ElElgPfl-. 23. 33. 53. 63 - • 4 2.4 

3 ♦ • • 64 • • • m*tt. 65 • • 
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